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(54) ION EXCHANGE MEMBRANE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an exchange 
membrane stably showing high ion conductivity by using 
an ion exchanger wherein the principal chains of a 
lipophilic, heterocyclic, carboxylic acid and strong acid 
radical compounds in a specific range of polymerization 
degree are cross-linked in certain ranges of cross- 
linking degree and polymerization degree, and an organic 
or inorganic fiber collective body or porous film. 
SOLUTION: An ion exchanger is expressed by the 
formula (L=1-450; M=1-550; U=i-650; W= 1-300; X=1- 
200; Y=5-50000; R1 is H or an aliphatic compound; R2 is 
an aliphatic or aromatic compound, or an organic metal; 
R3 is a fatty chain ring or aromatic ring containing a 
hetero atom; R4 is a CO-20 fatty chain or aromatic ring; 
R5 is H, or a CO-30 fatty chain or aromatic ring; R6 is a 
phosphoric acid having a CO-40 aliphatic or aromatic 
compound, or its derivative; R7 is an aliphatic ring or 
aromatic ring). The viscosity of an ion exchange resin 
solution is adjusted to 2-50000 centipoise and the 

solution is spread on a substrate along with a fiber collective body, and thereafter, the solvent 
is dried and removed at 50-300° C, so that this ion exchange membrane is provided. 
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[0054] ( 2 ) ttwgmxmiz^x 

V-(I)#0. 3frt>13Tt>ZZblZttLX. *S 
7-(II)^0. fLt^yv 
- ( I ) O^Jtt4#?£L<(40. 4*^9. 0T'£> 

o. 3j:o^s<**k>f3rysa«#i;v-±«[«o 

4fc. t/Wttfl 3J;9*§<$:&£ : tyv- ( I ) o 

[00 55] (II) <0^/Hbl4»3iK»4 0 . 

63&»fel0r*"3. 0. 1 J;9/jNS<*4fcifeMW*i: 

[00 56] ^y~?- (Ill) Wfc/kttttO. 2**£ 
14T»9. ff*CI±0. 6K12t*S 9 fLt, 
^77- (III) ttfritifiO. 2«kDt>'NS^*& 

[00 57] ^y^- ( I V) c^/l^tl40. 0 1K 
^^7- (IV) <^fc/Wt**0. 1 J: 0 M^v^tcti 

^^yv- ( iv) co&wm&Ltifts&& i £.t&(o-c 
[oo 58] 3mm (v) wt;wttio. 001*^5 

ftHTft*. fU, ^ktt^O. OOliDt'hSl^ 

[0059] m-&Kfe0kfrlz&lf&*: J v-iRJgJ4 , ^ 
( I ) #8mg/mlK13g/mltJ)^ 
^L<(i40-10000mg/mltS)l) e -f L 
tyv- ( I ) Mmg/m 1 J: OM^^^Ii 

^^ym-Kyv-isi^yv- ( i ) #£<3»as 

ivSr^o 1 3g/ml iOfc^Sv^Wfi-tiRlB* 



[0060] ^77- (II) <ORjEB#fc:;fctt&tti&* 
WSL\t 1 m g/m lK6000m g/m lt*0, ff 
I(:(i8 0-5 0 0 0mg/mlTJ)l) o fLT, lm 

mzfimT?&<nT8wt?&mmmzmw%m&i£& 

ftiZbifii:**^. 6000mg/mlJ:H 

[0061] ^y^?- (iii) ^RjBmpt*5(tsfta 

»(i5mg/m 1 K9000mg/m 17*0, 
^L<li50-8000mg/mlt*l, 9 ^LT. 
5 m g/m 1 i0t>/hSU^&ii*^^9V^iZft 

l^tfi^t, Kf*lffi£®j£U5:^. 9000m 

g/m i i o fc** < =ars h^TKtt^y -7- tsaaKK 

[006 2] t/7- (IV) <9^B$fc;fett£tt&* 
SUSttO. 1 mg/m 1 ^A>80 0 Omg/m 1 T* 
0. SF4L<f47 0—5 0 0 Omg/m ltW. 
X. 0. lmg/m 1 «tOt^SV^«^«*«F^BRje? 

fc. 8 0 0 0mg/m 1 J: 0 v^*&J4tt*tt^y 

[0063] ^fgffl (V) (ORJB«Hct$Jt&ftiiAatt 
{40. 04mg/mlH2500mg/mlti)0, 
#4L<»45 — 220 Omg/m LT. 
0 . 0 4m g/m 1 J: 0 fc'hS l^fr&te. JRWRJEtfffl 
iiSfiSrl*. 25OOmg/ml±0^^ 

[0064] fi^gaSfefflh LTttibk1HBf&»J*j it«H 

y>\ t - ;^i:'^W^>iil)#, Ztit> 

lzmmZtlhi><OTitt\,\ 4fc. 7KJ§tt^^UhLT 

visk^'jw, ^**vzi wbw-m;^. 2, 

2-7 N /t'X [2 - ( 2->f )V) 7 

[006 5] m*®m'&mtim<7)mmz. * y v- 

( i ) . (ii) feit/aaww (v) *^fe*iBMcttfl: 

-&%<J0^afi«C«Lr0. 04wt%K26wt%t 
ft 1 ?. JfiaWiO. 15-20wt%t*^o fit, 
0. 04wt%iOt>/hSu«^(4fi^Sr^S&S^^n 
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fcSflkSrS. 

coo66] m^'&m.^wmmnmmt . ty?- ( i 
i ) a±v (iv) *»fe*4a*ttft^fto^a»i:» 

LTO. 01wt%H22wt%t*0.»^L<li 
0. 0 5~1 8wt%TJ>&. *LT\ 0. 01wt% 

/P^mS-tir^<x&. 2 2wt%J;>3i:*:£V">k 
* li^idf&fe-f S 5 isAMz J; 0 «*tt# 'J v-£0# 

[0067] fi£KJEOfc«><0$g»fci. 1 SB 

k Ufc k % fc. |f7D I- yft» 0 . 1 3 5SB 
4 T<7)^it k «r & J: 5 Lfc*fc «DKffiK k <0« 

li. N, N — ^-/VfcJVM, 75 K, N, N-^f-;W 
•£Jtk LTtiO. 5 2 8 gPT-S> & . *LT, 0. 1 

it* y?-*«ii«Lt L4 snvmmiz&BKtit 
[0068] a * >35ssm<7>mmz&^x „ .-Kn-i 

jScOfeSk LT<i 2 -fe Vf-siM X*>f> 50000-feyf 
;MXO}gi8£fflV^,rk# { TiS. i co^JStiifjStd 
(i 5 * X~ 3 0 0 0 0 * XT* 9 . 2 

XJ: O^S^k *»4lMIIB+fc**<Oj»«36 < « 
©LT LjfcdcOTM tfyfiaMfcWBTPf *. 4fc. 50 
0 0 0 -fe yf-^-f X J: 0 v*»£»±«««:(6»M-* 

[00 69] #'J-7-»iSSra[Lattk*<0^- 

*S«tSJI**-|*l»c*iV»Tk*<OfflgT*-oTt>J:<. IBIS 
^JtttSSOi'- h#IiJ*tf £ 1 OtScJartffl^SCl fc* { 

£fut&5 0*C*>£> 3 0 0"CcOiajS®H$:^o|»Ji,5rffl 
»jS{C{i6 0*CA^2 2 0'CT$> , 3. 5 0°CJ: 9 tffliv 
* { <ST-r«>. SOO'CiOiiS^k-f^SSSSSI 
[007 1] ?§i££?TJ£E-t§SWk T;l-$-<7 



5 y?x^X7X?-y ?x&k^'WUxl>^\ ^tc^ 

frjrfc'WiilS* 5 , mzzti^zm. 
[0072] afi-ioias^icfctt&ifi^iaskSffi 

ffij&k Wili 3 0 'CIHftTfr 0 . iftSKti 2 0 X:\mx 

ZLX, 3 0°C£itI thtxv ~?-mm<7tt®& 

m%\Zl£ U v-#»fc LT L4 o . CI <Ofc«>fciW36^P 

fc^-k&oTLlfcd. 
[0073] 

**WfcJ:ft>f 3i-^SaWCtt, H^f 
1£B*LTH*J:3£. USit^ ( 1 ) \z^, mm. 
3k I k . ^r-a^ Ilk, IIU.S 

a^-T-ft-^feT-^ o T . 1^L= 1*^4 5 0, 1^ 
SM=1M550. fi-^JKU= 1*^6 5 0, Jl-S-Jg 
W= l*>f>3 OOTftO. ^SX=1A^2 0 0T*> 
0. S^-JSY=5*^50000'CJ>&-f JfV^ffrk 

m&tf* S ^ k v ^ SUB S: (s^-r * £ k »K 
£ ixtc i ^ X . fflflsJS^fflam^ffi^Mi^-fk^-te y 

h <mtmiz&if&mj}ffiii& t-mmmviKc^mizm 

[00 74] -eLT. li*JS2(Cia«lLTV^J;oiC, 
li^JS 1 (c|£fic04 aoflWH'jR k WPIW R l * ? yj<^ 
4fc(41IIHilljT*4«4HF»fc*J^T, «i4tt*I<CtJ 
»&R2*«jBIISBs. 5?#BL ftil^MMI^IlT*** 

5^1 I I ^/^^Kfcli^W^^ittty? 

*» 6 w^iara * astt s a j 3 & sg^j «■ 
m^xmmztiKffimtttz&ft^tsm&BFMt l 

■&<itZti?zmx$>&i><7)b'thZ tCiot . ti¥3RWN- 
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4 * visum* s«-r s ; t a*BriKT* * t v ^ » l < 

[00 75] ifc, tf^H3CieaLT^SJ:?^. itt 

•Ch&^J-?- ( I ) t, 'vrniRSU I{c:fc{tl»R3 
7-(II) t, a/l'tfJ'KaU I Ifc*S(t*R4j& t K 

**MS«^tt3ftH^lb^4»J*.&*>'-e- (Ill) 

m±i&3ammtf>t»*Lhmm (v> rasas 
^at* inwttm n^om o «t -? t was tut 

yR**scf 4 * yfe*tt J: 0 i w *yfe# 

t T sSMbKS^ot yv- £ teffl LT v> & tz a6fs!*cai> 

[0076] Stt^fc. W^S4«CiB«JL.TV^«td 
(C. tt^lfc^^4«^«4H»i;SBlWW<ORl36« 
*** fcttRflMBHTft 0 . I R 2 A< 

*f* ( I ) fc, ^"rvm&l Ifc*JJt*R33&«a*. i? 

SftdDt, #;M<y»3U I I«c*J»tfcR4*«ff 
ffi-ttf (CR S^SifcJililSttTftiT^ 'JAM* 
(* ( I I I ) t. »1R£$I VJCt5JtSR6*»*'3^T 
** 9 /,»»*# (IV) *»fcjft*#fi^±»&«, aa« 

(v) izx^xmmzti-fzJ ^y^mmmt^mh^^ 



m£m^tz j £tzi>cr>t~r&ztiz£'>x . eawv*- 

Sit jEHT^Tft S t v> d * L < ^lix^a** 5 1> tz S> § 
[0077] Sfetifc. lt«^5fcK«LTV^J:3 

«c . is*3S i 4 gco«^^ ^ t mmmcr> 5 *> . 

tyv- ( i ) wm-\sy$>$>Wi\L—;i<h>)A ( 2- 

y hdr^xhdf^) (II) #7? 'J 

u-r;i^y*!j>\ tyv- (iii) ^r^'J/i'Ks 

( I V) *iy^^ ■J/H&DArBxf-/l^&jfc6 
*S-^±«3&«1WB ( V ) TJ>4 h U ^ [ 2 - ( r ^ u 

t-fhztlzk^x. S«yt-7Wo (Ty^;i^) 
LTMbKf^t/7-Jftffl LX^&tzitm&n^ 

^m&co^ s-z-zmnt itz4 xy&Wimztt^xfr 

^o : £L<mLtimktfi>fzt>ZtLZ>. 
[0078] «t 4 4 :* VS3M»0«Jfi#8rC 

ti. l«*«6{cie«tLT^-g>J:d<c. M*«1*^L5 

cr>\ \-?ixMziim<n-i * >?mm zmm-r&izm l . a 

( I ) *>*0 . 3*^ 1 3(C^LT. (II)*-' 
0. 1K11. tJ7- (I I I) *t0. 2*^1 
4. ty?- ( IV) ^'0. 0 l*>t.9, (V) 

o . 001^5. o t xcommz&i- h *i)\<yc\zx 

^fi-o-Sr^f o&olz Lfzfrt? , t£3fc?v\----7;M-o (T 
yfS*jg S: L T ttWtmjmikwy* v w ?r y 5s 

[ o o 7 9 ] mt< , *^8fl«c^i?s4^y3^)icosi 

<r>®mztt-t&mt LX. t/7- ( I ) #8mg/m 
1 1 3 g/m 1 . €77- (II) *U mg/m 1 
H6g/m 1 , t77- (Ill) *<5mg/m 1 
t>9g/ml. t77-(IV) A^0. lmg/ml*> 
Wg/m 1 , Si^J (V) *<0. 04mg/mlW 
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2 . 5 g/m 1 iTOKICItSt V 

l*|-ejHaK<:£.fi-&g£i>Oi,?>i LTSiS-f & CI b tm 
[0080] ifc. ii*«8^1B«SLt:^l»J:d«c. s 

( I ) fcitf (ID £ J^SflHN ( v ) a^ftSSfok 
<4fl^lfel<7):£fifi{;:*fLT0 . 04wt%H26wt 
%^iS*ttfi^lBi&fflt . tyv- ( I I I ) t$£Zf 

(IV) *»fej£S**ttfc£ft<0£«*fc** LT 0 . 0 

1 w t 2 2 w t %<vm*^4ffifttmifrt>fiLhm 
* • ^*?i-&Bates>j^aaint- & ± o iz%-tz t ic «* -> 

[008 1] Sfcfcifc, 8*#JB9fcia*LTH4J:3 

<nm&mzt(:hi.o\zmskvtzm.^;mm*m^h2zo\z 

ttZblzX^X. >"7-Sr}SMLTftfi-&R 

[0082] $^>{cS7t. If^JSl OfcfiaUT^&J: 
ate, 2-bVf*''fXA^50000t Vf .f-^ 

i&K fc com* 3 o *cjai*i-ci»i8*«*««w-* 

&5 o-c*^ 3 o o'commsmvM&im^xmmt: 

C fc {= J: 0 f£BH-& A 3 tc^r-T d t (= J; o 

-r xvmmmx o v w =t yfs««sr see t -c^-tm 

[0083] 

immmi ar. *m&mmmiz'o^xffl>ftt&#, 
*miitz<o£o%9mM<7>*izm%zti%^c\bit\.-> 

o£X'l>%\-\ 

[00 84] mmmi) m-ssmbLxiz. 3000 

2 0 0ml 4r^N*57";U75X=J(C. K-'s. y HX^ 
fl/> :2. 50g (2. 4xl0- ! mol) , T^'J 



n-f/R/^yy: 1. 41g ( 1 . Oxl O" 2 mo 
1 ) , bVX [2- (T^'JcK odf^) if/1/] >fV 
j/Tyi: 0. 50g (1. 2xi0-3mol)fcj; 

tfrvt*x-f y^fnz h : 8 0 m g& N, N - y* 

.XfvMvkATS H : 10ml Jc^JB^^ 

[0085] £ tlb liffllz^ Aixf 
/k4. 58g (2. 0X1 0" 2 mo 1 ) , T^U/U 
K : 2. 3g(3. 2xi0- ! mol),*:3ml, 
^VttVZJB&mTV^—Vl* : 8 0mg£i§f|?L*:i> 

[0086] ^^Jt.-KU v-^jKSrlsJiEttaitSrffl^ 

S«EfiiSS:3 0 0 0-feyf---K'fX{cHSLfc. I» 

#7X7^^-G2T'«lJ:iiL/;. 
[0 087] df^Xh^ffijti: LT«, -fe^S-y^t 

v^Re»ttfc«fc or^s-^A^aawiass- 1 2 o ,> c± 

^S?L^ 7 0 %<7)-tf >Jxfl/yfl/7^W- h Mc0^t> y 
[0088] W^iXTt^r -rX hl^(iffl>FfSJS8 0%, ffl 

S2 0'cco'gia'SSM4"{ci 2 mmtm istzmz&m^ 

[0090] a . ««eWJBEaffifflHryU0fRH 

a. 1 &&mw&ftwi 

*DvtLxte. zcotp&mzmm Ltzmt£#> mo. 5 

cmXll. OcmXSM. 0cm) Ht^)f7n 
V^(*S3. 5cmx1f4. 5cmxH?l. 0cm) 
2«fctJH^fc. ««t LT. Q^®(ii^0. 3 0m 
m) 5:0. 5cmX2. OcmC/J-yhU SIf-7 
■Cf7PySafc%^)0. 5 cm322£:a&?g<7)0. 5 c 

^ffiS^'O. 3 5cm2i:5:l)J:ai:Uc, 
[009 1 ] a. 2 a&H^o^ 

0N«3 0m 1 (C. ( Pb (CH 3 COO) 2 

• 3H 2 0) : 0. 008g, ( H 2 P t C 1 



• ♦ 
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6-6H 2 0) : 1 gZmMZittzhO&tb^ZmtL 

f7ny«$:lifoiIL, mW± : 3. OV, m& : 
14mA. HeK^S: 4 0mA/cm^^J;il: > 
ffiffi«E«8S3*£38» ( T KA'yf^hiR 16 4 4) 

o»n»tfc. *<so»s 2m®^^®*-rafe^L. io 

«£+fcLT 1 0#H3V<0ttE&jW*£fcfcJ: 
[0092] b . SSSffi ( 3-/1- ■ z2-jU7°u 

( 1 5 mmX 1 2 mm) \Z% y h L^tfcO-f 

7nyMim^l, I^IW^CO. 0 3 

>f :*yg£EJK (W-i - c m" 1 ) 

= 0. 5 (cm) / [RBI . 0 ( c 



112 6 OteSBKU SS8iW8E**Hia[« 
y (Naf i on) BtfcSLfc. £<OB*OftttfI*IBR 

£.1-7 4 *> (Naf i on) JK- Hffl<0*«fi5S»KS: 

[0093] zcommiz£r>Tm&mmt>ti&. ■+ 

S-)t, KoHJiesjJSEIiiJi:^* ( 2 ) \zX Y)X*bhti 
6. 

[0094] 



(Naf ion) k*f^*t«»=J:*>f*V3!atl»0 

^^ygi^Uc. 

[0 0 9 5] [33 <OS3ft0J 1 (OtZ^Z^tX o C * 

whk: x & a * > $mm<r)4 * yimmimkw 7 

If^IBi: &r>*:«r£: jWfcWfc fcixfc . 

[0096] (mm\2) mmmuzteifz^s-?- 

( I ) i:t'-;l/y^f;l/Xb^yy7y [CH 2 =CH 
Si ( CH3) 2 (OCH 2 CH 3 ) ] £\ ^y^- ( I 
I ) lZt'~;l>e-#7>U7? ^77- ( I I 

I ) \Z*99VM&*+)\s*. ( I V) \Z*5 

Sr. (v) Khuru/p-i. 3, s-b'jry 

y-2, 4. 6 (1H, 3H, 5H) h^y^^f 



(Stt: 4 5g/m2, JP* : 1 OO^Dy) \Z 

*»Sk. 9 0r^ja*C^?-ti--l>^^:^J; , 9. -f^y 
[00 97] ^fSJfl. f5jt<[a3c0|ISfe^j2Oi:C:^) 

[00 98] (HSfcfl&B) HSfiCTlicfcit&^eyv- 
( I ) jcs-^f^xx^uvSr, t7?- ( I I ) l: 
2-b*-;l/-l, 3-i/**Vyyt:. ^77- ( I I 

I ) tCtr-/UK&£. t77- (IV) \Z*9W)V*) 



m) Xlf (cm) Xjg|J£ft (W) ] 

• ■ • (2) 

^xf-;i^5:. ?mm (V) Ch^ [2- (T?Un 

[0099] *<m$k. mt<m3<7)mmm3<7>tz?> 
izTfctj: d iz. j*y&mmmmm<02mi;ihizM* 
lt&d. ^wzm^tzmcDj *y{mmm*mn 
a * ymmmzifrtx mmiz&& ztitzzt jwskp*> ^ 

Mi. 

[oioo] (m&mi) mmiiz&v&^s^- 

( I ) \z2- ^f;^fi/yj . ^77- (I i)l:2 

-t'^fT/- ;U2r. ^77- (III) Ch'^n 
~^p:&£. €77- ( IV) \ZX99V>V*)AJ»x.* 
;P*5«tt/b*^x;^yKSr. 5Sfi§#J (V) Ch'jx 
[2- (r^'Jp^fo^fy) -fyyryKSf 

[0101] -t^Ojg*. llt<il3<7)||SSCT4<7)fc^6 

tLtZ. 

[0102] (x/utfymmfc^s-?- (iii) 
^u^-icfcv^T> t77- (iii) T&*r?y/u 

K^fi^S U SrSW t S -lirfc^Kog I o 56 0 Kttfcfe »t * * 
3Wffl»3l*S:^Ufc. w^|o»0ttitti. I: 10 
mm s : 1 5 0 mmCO^^yr^STgioSSOSt 
ttWCf-W^HBEMI : 10 0mm. ?|o5g031S: 5 

*^fy r;l/Bf EST Rfc Lfcgi->5SD5*JK*Fxi:-f4 
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[0 1 033 124 3 tc, 'jn-iS 

AST L/c. 

[0104] (ij/^yiiiMt/-?- (ill) 

[0 10 5] -£<75S£^ @5tcScrJ:5lc, ^VV<n> 
tt&^;Ht#0 . 2*>^ 1 4cO^HTii. iSPl^ 

[0106] az&mmiz y-?- ( i ) vm&KWt&t 

[0107] -ett. ^ii^j2{cte{t«»*fi^-»siS{cfc 
v^Mit/v- ( i ) <n ttt&z.mmi tm&fsm 

?K57-(-(:J:0N, N-yy^-;P;tvUAT$ K£ 
LT. IS^jIUS: 3mg/m L 2m 1/ 

mzx <03ut>tz. ^^^ime\z^Ltz. 
[ o i o 8 ] H6 iz^-tx o iz^ yv- 

( I ) rf±&^iSgj *i8mg/m 1 1 3m g/ 
m 1 OKHTIiM^IS^^ Sffl*f<I* s 1 - 0 X <0 t> 

ftX'lt 4 if SRim ttm-f ZZbtfTZZcfr^tz. 

[0109] (**xbMmmmiztnir&K>j-?-mm 

>U*y&f&c7)j *yfcmm& lis £tz. ^ftmizj:^ 
lz. 

[oi i o] $mmnza\iz>* *xbmMwmcr>#v 
[oni]i7 izm-tx o *v-?-mmii&tf2 

■fe yf-tfM Xfrh 50000-fe y^-i XcoKfflflTM 



[0112] (#m-&mmz&i,i v y&mi&co 

tilf&miiimiziD^X, 1 SBi: Lfzmzftyn h 

y&mmnm&it$:^tz-£tz t z i,z£j&-tz>xv ~?- 
(DttT&izmtT. mBfmftft^F&mttmzm^rzgi 
gkzm&iztjktfz. 

[0113] hsksh-j; o wr-a v ymm<r>?& 
mitomztt ix o . i m*t> 3 5 ganm&iz . is^e 

^rtg=5:^F-fi* { # til & ^ tfit>ip->tz . ClixtcJ; 9. 
#f&9!{iw eoKHTSHSfi-f & .1 i: #jSWTJ> 6 „ 
[0114] (3S^J^;Hti:^^6<Jffl«^«fcWM 

iznt>titz * *y$mm<r>j)¥ts<)mttmm t nmmm 
s<.tz&$kzm9iz^i.fz < . 
[0115] m9izjn-tx oiz^ mmm<v r 

it j *^0 . 0 0 1 5 . 0 ±T<7)$mTlim&<r)%V3. 

x o fritztiK c\<v$mw\-ximmrf£ k>&t 

[0116] ( * ? y -)vmm.<mm ) mmm2x-% 
t>tifzj*y3mi&{mA-i8o$7vy) asvxm. 
ffi^Ssizmttztizx-oXimmi timi®2co2~?<o 

mmm i * 1 3 as% ^y ^ y - ^*jb« £• -ms.Mi 
fz. zcommt m—AcoTH^mmn 2 izxti. mmti, 
mwm&m^x 1 0 omfc/frcomqmmxisft&s: 
mnttz. 

[0 117] ^W^*^2 4^f^. ffi 1*^*92^ 

- y^jf d ( T>v*>v ) x/vni y&m ( W-?*- 1 8 0 S 9 

I^SSCT2(2j:0ffl"?>n/illS:fflV^i:#oy^y- 

i^-cy^y-yioiifi^Sr^tf L1z. ^SMIIO 
[0 1 1 8] 01 0i:*tJ:3i:, m.1>m2X~&htitz 

[0119] (eW«ffitc7)^r14<7)|F«) H^^-^ 

mm&mfmtt t covmrnzm txmmm 1 4 

-7/1-^-0 (t>u*>u) xiuKymii'i *y3s.mmzm 
^tzm^tx-mm^&^m^^m^fz. ^mza, e 
±m$ti-xym&zmaLtz*i-xy'<-j*-t 4 
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* is&.fflgkt\&5 k gf/c m2^JI^T3 0X;x3# 

* y 7 P«3j£S 5 m m/m i n TMffi. Ltz&f<F>Wckmj) £ 

«*t*J«SSfi*S c = S n/S f 

S f : 7/M"0 (T)V*)V) X)\s-fc 

[ o i 2 o ] 0 1 1 \z^tx o $mm i *»4>4 fci 

[0 12 1] (?|o3S03fiS^»«) SOt0|l*»«a4 4 

cicossms-iai 2tc^-r. 

C 0 1 2 2 ] HI 2 IZ^-tX o t'comMm^m^z 

te^X i>$&&>i&-&tZtt'<X 1 . 4«j&»fel. 8fgW3$ 



[02] ®^Wil=3r«JS^*-^Sa?e#J«0'f Jj-VfESJ^ 

[03] tfcfcw?-77M-o (T)V^)V) xiv-frymwi 

[04] ^^^ii^ftaus^M^ak^mftti^i 

[05] xf-i^^yv-co^Jtfc;^Wffl#3fiKfc 

[06] j ^-<r>m,^m. t ii» 

[ 0 7 ] * x X h KHIU5(cfe(t £ jK 'J V-«P«<0«iJ* 

[08] ^^rc3h^tt?§«<o*(c»-rss»tjtfcjSiitt 

[0io] (T/i-=*r^) x;i^yi? 

[011] fl6*«i:*fMBfc:J:4'f3r>^3W«fc*J<t6 

[012] wmt*$m\zz.z>mzt$\ihm-*&*)®. 

[013] t^*w^-7;U7fo (T/i^i/) xj\sfty& 

m*<7> 5 ? oitji£^-riiBj0T*-s» . 



[0i ] 



[02] 




GO 



»««: | ^ 




■ • 

(€L 5 ) 100-2 77 1 3 1 (P2000-31 



[03] 



[04] 



v<- 7 A> * O T * *r * % * 

*>mm ottftMi) 
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0.1 0.2 
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* * * > RSI*** * -> *7 - jut 



200 650 
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[07] 



[08] 



» 1.0 




2 5 




0.1 0.8 
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25 35 
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[09] [ill] 




u 1.0 1.5 2.0 

S n/S f 

[HI 2] [013] 




J 1 5 I 

1.0 1-5 2.0 



F?— 4F071 AA12X AA28X AA30X AA31X 

AA32X AA35X AA37X AA69X 
AA76 AA88 AC12 AE02 AH12 
BA02 BB02 FA05 FA06 FB05 
FC01 FC05 FC06 FC10 FC13 
FD02 

4J100 AB02P AB03P AB04P AG02R 
AG04R AJ02R AJ03S AL08S 
AM14S AP16P AQ01Q AQ07Q 
AQ12P AQ15Q AQ28Q BA56S 
BA64S BA72P BA77P CA06 
CA31 DA01 HA53 JA16 

5G301 CA30 CD01 

5H026 AA06 BBOO BB01 BB03 BB10 
CX02 CX05 HHOO HH05 HH08 



